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The article is dedicated to the research and analysis of the most widespread voluntary
standards of "green" construction. "Green" construction has been receiving significant attention
since the beginning of the 21st century due to growing concerns about the environmental state.
The increasing demand for "green" buildings has led to the necessity of their evaluation, namely
certification of these buildings according to a set of defined criteria. This has contributed to the
emergence of numerous systems for evaluating "green"” construction.

Current challenges are highlighted, including the energy crisis and deterioration of the
environmental state, which are relevant due to the high energy consumption of the construction
industry. It is noted that the construction sector is a significant source of greenhouse gas
emissions, necessitating the implementation of sustainable development strategies.

The study analyzes the main standards of BREEAM, LEED, and generalizes the categories of
their assessment. Successful examples of implementing "green" construction in various countries
such as the USA, UK, Australia, Canada, and Japan are analyzed. Emphasis is placed on the
importance of government support in the development of environmental construction.

Examples of successful projects that have received BREEAM and LEED certificates in
Ukraine are provided. Measures for Ukraine are proposed: increasing the popularity of
certification according to BREEAM and LEED standards, activating state participation in
environmental construction projects, using the experience of other countries to develop its own
"green" construction standards.

It is concluded that "green" construction contributes to the increase in the value of buildings,
provides a better environment for living and working, and promotes the durability and quality of
building materials and solutions. It is established that the certification of "green" construction
plays a key role in reducing the negative impact on the environment, increasing energy efficiency,
improving the quality of life, and stimulating economic growth through the implementation of
innovative and sustainable practices in the construction industry. The article emphasizes that the
implementation of "green" construction is an important step towards sustainable development
and improving the environmental situation in Ukraine and the world.

Key words: "green" construction, sustainable development, voluntary standards BREEAM,
LEED.




ByniBHUIITBO Ta MBITBHA 1HXKEHEPIs |

| 219

bapynin JI. C. Innoeauyiiini nioxoou 0o nioguuieHHs eKono2iunoi 6e3neKku @ cyuacHomy
Oyoienuymei

Cmammsi npucesuena 00CIiONCEHHIO MA AHANI3Y HAUNOWUPEHIUUX O0OPOBLIbHUX CMAHOAD-
mie «3eneHo2oy 6yoignuymea. «3eneHomy» O0VOIGHUYMEY NPUOILEHO 8eNUKY Y8a2y HA NOYAMKY
XXI cmonimms uepe3 3pOCManHsi 3aHENOKOEHHA W00 EKOL02IYHO20 CMAMY HAGKOMUUHBO2O0
cepedosuwya. 3pocmanus nONUmMy Ha «3eieHiy» 6ydieni npuzeeno 00 HeoOXiOHocmi neHoi ix
OYiHKU, a came cepmuirayii yux 6ydigenv 3a Habopom euznaueHux kpumepiis. Lle cnpusno
NOAGI YUCTICHHUX CUCIEM OYIHKU «3€el1eH020» OYOieHuymsea.

Bucsimaeno cyuacui suxauxu, 30kpema enepeemuuny Kpu3y ma NOZipuieHHs eKON02IUHO20
CMaMmy, AKi € aKmyanbHUMU Yepe3 BUCOKe eHep2OCnodCU8ants 0yoieenbHoi eanysi. 3a3nayeno, wjo
6YO0I8eNbHULL CEKMOP € 3HAYHUM 0XHCEPENIOM BUKUOIB NAPHUKOBUX 2a3i6, WO nompebdye 6nposa-
0d#CeH s cmpamezit Cmano2o po36UNKY.

YV oocnioocenni eukonano awnaniz ocnosnux cmanoapmie BREEAM, LEED, yszazanibneno
Kamezopii ix oyinoeanHs. [Ipoananizo8ano ycniwHi npuxkiaou 8nPOBAONCEHH «3el1eH020» 6Y0ig-
Huymea y piznux kpainax, makux sx CIIA, Benuxoopumanis, Aecmpanis, Kanaoa ma Anonis.
Hazonoweno na gasciusocmi 0epircagnoi niOMpuMKU y po3gumKy eKoio2iuno2o 6yo0ienuymea.

Haseodeni npuknadu ycniwmnux npoekmie, sxi ompumanu cepmugixamu BREEAM ma LEED
6 Vkpaiui. 3anpononosani 3axoou 0na Yxpainu: niosuwenns nonynapuocmi cepmuixayii 3a
cmanoapmamu BREEAM ma LEED, akxmusizayis 0epicagroi yuacmi y npoekmax eKkoiocithoco
6yO0ieHUYMEA; BUKOPUCTNAHHS 00CEIOY THWUX KPAiH OJis1 PO36UMK) GLACHUX CIMAHOAPMI8 «3ejle-
H020» OyOieHUYMEa.

3pobneno eucnosok, wo «3eneney OYOisHUYMBO chnpuse nidguujentio eapmocmi Oydigens,
3abe3neyye Kpauge cepedosuuge O Hcumms ma pooomu, a MaxKoxC Cnpusie 008208iUHOCMI Ma
AKocmi byodieenvHux mamepianie i piwensb. Bcmanosneno, uo cepmuixayis «3eneno2o» 6yoie-
HUYmMBaA 8idicpae KAroU08)y poib y 3MEHULEHHI He2amUBHO20 BNIUBY HA O0BKILIA, NIOBUUEHHI eHep-
20ehekmusHOCi, NOKPAWEHHT SIKOCIT HCUMMsL Ma CMUMYI0O8AHHI eKOHOMIYHO20 3DOCMANHS
yepe3 BNPOBAOICEHHS IHHOBAYIUHUX MA CMAIUX NPAKmuk y Oyoisenvhiti eanyzi. Cmamms nio-
KPecioe, Wo 6NPOBAOIICEHHSL «3€1eH020» OYOIBHUYMBA € 8ANCTUBUM KPOKOM HA WLIAXY 00 cma-
J1020 PO36UMK) MAa NOKPAWeHHs eKoNo2iunoi cumyayii 6 Ykpaini ma ceimi.

Knwwuoei cnosa: «zenene» 0yOigHuymeo, Cmaiuii po3eumorx, O00OPOSLIbHI CMAaHOApmMu
BREEAM, LEED

Formulation of the problem. Amid the accelerated development of society and,
undoubtedly, the economy, the energy deficit and deteriorating environmental condi-
tions are the two main problems facing the world's population today. Currently, the
construction industry has become the leading consumer of global energy reserves and
various energy resources and is the primary source of environmental pollution world-
wide. According to data from the UN Environment Programme, the overall energy con-
sumption in the construction sector accounts for approximately 30—40% of total energy
consumption globally [1].

In Europe, energy use in residential and commercial buildings accounts for over
40% of total final consumption, making buildings the most energy-consuming sec-
tor and the primary source of greenhouse gas emissions [2]. However, this pro-
portion pertains only to "operational" energy use, which is consumed for heating,
cooling, ventilation, and other means that make the building habitable and support
the constant needs of its inhabitants. There is additional energy consumption and
associated greenhouse gas emissions linked to the construction process, building
materials, and the characteristics of open urban spaces, where microclimatic and
other processes significantly affect people's dependence on energy-intensive build-
ings and urban transport.

In 2020, carbon dioxide emissions in the construction sector reached 11.79 gigatons,
accounting for 37% of all carbon emissions worldwide. Overall, 17% of these were
associated with operational carbon emissions in residential buildings [3]. Therefore,
it is crucial to accelerate the implementation of sustainable development strategies to
achieve carbon neutrality, as the world's climate continues to worsen.
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The issue of energy intensity and energy efficiency, as well as the environmental
friendliness of construction production, is particularly relevant at present. The develop-
ment of green building should contribute to the unity of all the aforementioned require-
ments.

Green building is a systemic approach applied to the design, construction, and main-
tenance of buildings that are resource-efficient, maximally convenient for consumers,
and minimally impactful on the natural environment.

Analysis of Recent Research and Publications. Significant contributions to the
study of international green building assessment systems have been made by foreign
scholars. First and foremost, it is worth mentioning the work of Bungau et al., which
explores the importance of green buildings for sustainable environmental development,
emphasizing the dilemmas and challenges faced by scholars and practitioners in this
field [1]. According to data from the UN Environment Programme, the overall energy
consumption in the construction industry accounts for approximately 30-40% of global
energy consumption. This underscores the importance of transitioning to energy-effi-
cient and environmentally friendly buildings.

Other researchers also actively investigate various aspects of green building. For
example, in the study by Pearlmutter et al., the importance of integrating natural sys-
tems into the urban environment is discussed, which contributes to reducing carbon
emissions and improving the quality of life for urban populations. The analysis of cur-
rent global standards in the field of green building shows that they are aimed at enhanc-
ing the environmental, energy, and economic efficiency of buildings [2].

Conducting an analysis of recent research and publications on this topic in works
[3-8], it can be concluded that green building is crucial for sustainable development,
and there is a need to implement international standards and certifications to ensure high
quality and environmental safety of buildings. However, the development of this trend
in Ukraine is still in its infancy, highlighting the importance of further research and
popularization of green building standards.

Presentation of the Main Research Material. Each nation charts its own course
towards sustainable development policies, green building initiatives, and energy effi-
ciency improvements. The quantity of buildings constructed to meet environmental
standards has become a crucial indicator of sustainable development and the maturity of
a country's ecological construction market. At the governmental level, laws and strate-
gies are enacted that impact all economic sectors and shape the long-term developmen-
tal prospects of nations [4].

Among the primary objectives set by leading countries in environmental develop-
ment are the following:

— a 20% reduction in greenhouse gas emissions compared to 1990 levels (the
roadmap to a resource-efficient Europe by 2050);

— increasing energy efficiency (the roadmap for energy development by 2050);

— raising the proportion of energy resources derived from renewable sources in the
economy (the roadmap for transitioning to a low-carbon economy by 2050) [5].

Modern global standards for regulating ecological parameters in the architectural
and construction industry mainly address the environmental, energy, and economic effi-
ciency of so-called "green buildings" and are developed as voluntary rating certification
systems.

The concept of green building is not uniform and constant worldwide but is shaped
according to the specifications of national and regional developments in the construc-
tion industry. The World Green Building Council (WorldGBC) defines a green building
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as one aimed at reducing or completely eliminating negative impacts on the environ-
ment throughout its life cycle, while also having a positive impact on the local envi-
ronment and climate [6]. Additionally, this concept is described by the United States
Environmental Protection Agency (USEPA) as "the practice of creating structures and
using processes that are environmentally responsible and resource-efficient throughout
a building's life-cycle from siting to design, construction, operation, maintenance, ren-
ovation, and demolition" [1].

To evaluate and certify buildings in terms of energy and environmental efficiency
in the global construction sector, official certification systems have been established.
These systems assess and compare the quality of buildings based on energy and envi-
ronmental aspects, prioritizing the reduction of energy consumption, utilization of natu-
ral resources, and the minimization of waste production and pollution from transporting
building materials [7]. Obtaining certification involves a process where a preliminary
assessment based on the project is first obtained (with the investor declaring that all
criteria will be met), followed by verification and evaluation of the implemented solu-
tions and the issuance of the final report [8]. Only after a thorough inspection of the
completed building will the building assessment be finalized and the certificate issued.

There exists a variety of sustainability certifications for the constructed environment,
such as BREEAM, LEED, DGNB, Green Star, HQE, Living Building Challenge, Nor-
dic Swan, WELL, GREEN HOMES, and more.

Let's delve deeper into the most prominent standards, BREEAM and LEED, which
enjoy widespread adoption globally.

In 1990, the British firm BRE Global pioneered the voluntary BREEAM standard
(Building Research Establishment Environmental Assessment Method) as a means of
evaluating the environmental performance of buildings. BREEAM evaluates both the
quality and direct environmental impact of buildings.

In 1998, the U.S. Green Building Council introduced the voluntary LEED standard
(Leadership in Energy and Environmental Design). LEED equips building owners and
managers with the tools necessary to identify and integrate suitable solutions for envi-
ronmentally conscious design, construction, and building operation.

Voluntary standards are founded upon the integration of scientific research and tech-
nologies to meet contemporary demands for global adoption of "green building" prin-
ciples.

The voluntary standards BREEAM and LEED encompass a range of criteria (approx-
imately 100—110), which can be categorized to assess the energy and environmental effi-
ciency of buildings (Fig. 1) [9, 10].

Currently, the adoption of LEED and BREEAM methodologies for certification is
not widespread in Ukraine, but there is a rapid growth in green construction. It is cru-
cial for the state to participate in these initiatives and foster the development of green
construction.

In Ukraine, only a few buildings have obtained "green" certificates so far. However,
in 2020, the first BREEAM certification was achieved for the residential building of the
DIADANS complex in the Pechersk district of Kyiv. Additionally, the B12 UNIT. City
building was awarded a LEED silver-level certificate. Previously, the U.S. Embassy
in Ukraine and Shell's office in the Toronto-Kyiv Business Center had obtained LEED
certification. BREEAM certificates were also awarded to buildings such as the Forum
Lviv shopping center in Lviv, the Astarta Business Center in Kyiv, and the Rive Gauche
shopping center in Kyiv.
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Reduction of CO2 emlissions through the use of renewable

energy sources, measures for increasing energy efficiency,
minimizing heat losses, and implementing energy-efficient
systems.

Decrease in water consumption volumes, water reuse, water
purification technologies, and collection and use of
rainwater.

Monitoring greenhouse gas emissions and pollution of
natural water bodies from water discharges, resource-
efficient waste disposal, limitation of external light and
noise impact.

Use of construction materials with low environmental Impact
throughout the building's life cycle, material reuse, storage
and collection of recyclable materials, and construction
waste disposal

Preference for land reuse, rehabilitation of polluted land,
consideration of environmental impact on surrounding
development, minimization of long-term development impact
on the environment, preservation of area biodiversity, and
provision of favorable and safe transportation conditions

Adequate daylight, providing views from windows for eye
relaxation, comfortable temperature, acoustic regime, indoor
air and water quality, natural ventilation, and controllability
of lighting systems,

Establishment of a project management system considering
resource efficiency, energy consumption, and reducing
negative environmental impact during design, construction,
and subsequent building operation

Use of innovations in design, operation, marketing, and
promotion of green trends in society and among construction
industry experts.

Fig. 1. Categories for assessing the standards of energy and environmental efficiency
of buildings (based on voluntary standards BREEAM and LEED)
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Conclusions. In summary, the integration of "green" construction into sustainable
development has a rich history and widespread global adoption. This approach has gar-
nered significant popularity in countries like the USA (LEED), the UK (BREEAM), and
over 40 others (including Australia, Canada, Japan, etc.). While Ukraine may not have
fully embraced the certification of "green" construction yet, such a sustainable approach
should form the cornerstone of the country's post-war reconstruction policy.

Certifying "green" buildings not only enhances their value but also ensures the
implementation of solutions that promote a healthier living and working environment.
An eco-friendly building should prioritize the selection of appropriate building and
finishing materials, as these materials significantly influence its energy requirements.
The objective of sustainable construction is to promote durability, quality, and utility of
materials, structural and design solutions, while also emphasizing environmental con-
servation (achieving synergy among social, environmental, and economic values).
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